
KNOWLEDGE-INTEGRATED SOLUTION HEAT 
TREATMENT PROCESS FOR TURBINE AIRFOILS 

 
Status:  Transitioned 

PROBLEM / OBJECTIVE 
A heat treatment consisting of solutioning and 
subsequent aging is required to develop optimum 
mechanical properties in directionally solidified (DS) 
and single crystal (SX) superalloy turbine airfoils. In the 
past, investment casting foundries have used trial-and-
error methods to determine the solution temperature and 
time, which employed conservative stepwise heat-up 
procedures to prevent incipient melting. As a result, the 
solution heat treatment time is longer than necessary, 
thus increasing the cost as well as delaying delivery. The 
objective of this project was to develop an efficient, 
knowledge-integrated technology to optimize the 
solution heat treatment of superalloy turbine airfoils.   
 
NCEMT developed solution heat treatment technology 
models and transferred the results to industry. Technical 
consultation on the solution heat treatment processes of 
turbine airfoils was provided by the F-404 and F-414 
engines manufacturer, GE Aircraft Engines (GEAE).   
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Tomahawk and the Air Force F-22.  An end-of-project 
demonstration was conducted in September 1996.   
 
Expected Benefits: 
Estimated cost savings for turbine airfoils of F-404 and 
F-414 engines is $2.5M over 7 years (FY96-FY03). 
Savings for the F-119 should be similar.  
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